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Abstract of JP2002141456 

PROBLEM TO BE SOLVED: To provide an electronic device 
having leads including excellent wettability to solder after a 
high-temperature and high-humidity test and high reliability 
by using lead-free tin alloy-plating. 
SOLUTION: An alloy component single element is 
precipitated on a surface of a tin alloy plating film formed on 
an external lead of the electronic device. 
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[IS*II2] flfJiat^*^^^, 1 cm 2 iM;/hl9#)2- 2 

[ 1**9(4] (WIB^X— tr^^^-frA»o#JB3&«S n- 
ff) (0. 5-6) wt%Bit?ik5:ii:#«it5» 

fgMSn-l^) (2-3. 5) wt%Ag- (0, 3 
— 1. 0) w t %C u «r±rt»i; Lfc»7 y -ttA/Slc 

[0 0 0 1 ] 

[0 0 0 2] 

IC, LSI, ¥ << K, = >- 

ftmzamLizv — ) !t &izftm*i:*fvx^& 

rnb o cftb<rc*3flASmc" 

13, il:|&$r l 0 ~4 0 w t %$Cp^X-$8^, \,*t> 
®&tei±/vi*ito^%&lfc£tiX^& 0 r<D/c#>, ^ffiMH 

[0 0 0 3] 

y-i*A/£osi^#i£#>b*u sn-Ag 

[0 0 0 4] 3 bid, ft7!i-BA;Sfc»«:t8fi7!l 

tt^x—^a-g-A, *x— *x— *x 

[0 0 0 5] I^l v mb0^o#ilj:^fil1) 



(2) 4#§8 2002-141456 

2 

»t*ai«aK»«ofia-e«>«tA/«iiiixtt«) 

[0 0 0 6 ] U -ttA//f^o#ig<^tt:A/^fSni4(C 
BBLTHt, 4#&8¥l 1 - 2 5 1 5 0 3-*§-^$SlC 

13, *X— t'^v^^^^o^CA g „ Cuft^CD-g^ 
*:J0 *. * £ ^ K X K> B Ar ft It £r « A ic 6 n £ 

ax — if t£ z<D&i£vtm& <ni*/v «r*ntt sen ^ 

/0 [0 0 0 7]*8flWlttll ttA/#«ntt«r3fc»Lfc 
[0 0 0 8] 

m&m&<nt*/»timii&<o&mc^^xm* &ni,tit 

[0 0 0 9] te^T, *»5BMU m^-^^^r , l^a^-^ 

^tiTt^x— ^ o # s £ <§: jfir-r 5 m^^© 

[0 0 10] ffilSf^^^^l cm 2 ^^i9^2 

— 2 0 0 m g*rm^tifct>cor*#>-5 0 

[0011] ffifiatr^-^^^l cm 2 lfc^4 

— i o o ix g^rtti^tifct^r^So 

[0012] £/c, ffirlB^x— fcr^^^-fr&ai>o$Ji^ 

Sn-^J (0. 5 — 6) wt%B i T^-5t)OT*fe6 0 

[ooi3] ^fc, fltriam^-^g^s (2-3. 

5) wt%Ag- (0. 3 — 1. 0) wt%Cu££;=ifc 
[0014] 

« [0015] ®ii**Km\z.&z*mftmmv>mmmi: 

[0 0 16] |/7Lt*lftSfll «— xis/^u^ 

r-fc5 4 2 r o-f *^Bffl-&AT-fPbii7t y - K7^ 

5^? J5g4tC^ ^^fllttlhLrSi^-rSo 
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[0017] -t IT, *-/uK3Wffi4^ttO^BHiLfc 

2 lo^tWi^J: 9 y — K6 o^ffilcxX- 
x^x-£&#o#Jg7 £fl0J#U $ <bic-£<Z>^ffiK fc'x 

»0"f X#tt<O/£d>bte*$0. 5wt%^WffH 
[0018] y-K5S:7U'-^*^9)SrL, 
5o 

[0019] rtDj: 5 l£^J*£ix;/t*«#l£gtt, 
- V Wffly- K) 5 iS:*S7y-l4^*^PTtt 

[0 0 2 0] H3{cxX— tfx-v'X'S-&#>o#JIl^®M 
fc'x-7X£r#rfcb£-££ £ tX-mti&&&W£tiZ* * - 
XA^f D H**"* £5IC xX-fc* 
x-^x-&&tf>o£JR7 ©*«»A^-MtS J: 5lwfS 
tttfc^oTtM^ttfflltlttttfil^*, xx'— t'x-rx^^ 

(Sn-Ag-CullUf) {C^orit«tttt^S< 
ftl^*^ XX— t*^^^-&^^o#lB7 0*jt-rftl<J 

[0021] ^r.r% m^-r^j: 5 fc'x-7X8&$r 
xX— f x-rx-g-^*>>o£Jg7 co^JISflA 
tfx-^x 8 £xX— fc'x-vx#>o#Jj^ 

XKJi^X-tr^-r^-&A«>o*«7^iB*«:(B;T 
^-^r^^Li^m^^eixSo B4fc*-*-J:5fc, x 

X— fc'X-rX^&tefc'X-vX^^^O-^ 1 w t%{wjo 
X-vX^&£>o 7 CD t^-7^$t$i ? 0 . 5 — 6 w 

t %tfeix^, J^ttofc'x-^x^^r^tf* 2 i w t %lc 

[0 0 2 2] itj3^(7>$D< , XX— fc*X-7X-^&#>o#M 
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fi LfcxX- fc'x x ^&#>o^ 7 co*S/S;!ctt#»Sr 
tli*5C0T*fc^o iB^WSt, -€:Offl»W:*feJc« 

[ 0 0 2 3 ] — XX— fc*X^X^&#>o£J^7^ffi 

i<? ilt^biiS. xX-trx^x-&&tf>o#jK7_L{£ 

x 8 lUTOxX— fc*x^x-g^#>o#^7^ffite;*:^{;L 

~XAMt£i,\ tot^-7^W^i:Lr^X-t' 
x-7^-&^feo^Jg7 coj$ffli^ffl^^nSo ttn^BRtt 
fcxx'- t'x-v-x^&£>o#g| 7 a*&{fcJK 

MW^t7-7^^X-t^7^ 
^o^^co^S^:^ 5 C £ {eft 9 , ttttfe b< 

« J: 9 12 xX- t^v^^otl7?rS 
<^:Rffl£ ft ft*5, tfx-^xte, H5(C7tc 

ft5 Q r^'Sttco^-r^ttMLTiO^v^ 

[0 0 2 4 ] d::5T-, tfx-vxoflrtb^tcoi^Tte, 
1 cm 2 ifc^ 2 g«±}&»fettAy)i:*ntt^5fclS«i* 
tt*>5#, £ fcfcflPS L< 1*5 *i g£A±#S^o -*\ 
1 c m 2 ^7t 9 1 0 0 ju g£@x.5<?:, ^MB^Ffifcttft 

-fe{c^{Li-£OT\ ioo<igp;Ti:t5:^jf*t 
2 0 0 u g £iax.-5£*f[iiC)t tfx-^xlcj; 

[0 0 2 5] ^X-t'^7^^^oti7 O^ffilct:' 
^ x^x&Wffl£-££{-te, xX£ f^^^oSMfft 

Xi: t: r x^X(7)g^iS^Jffl-t-m^ 
[0 0 2 6] Mil »o#«*c5i«Srih«>^:*tlBT-«) 

if, *<7>7k»«^AtLS*r*<7>ra^g»s:fS4r$-fr5*- 

[0 0 2 7 ] *»W«C«5XX-&A«)o*OjStt 

so «noir^rA#WicRWT*. *K««^»t^r«t, x 
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X— fc*;*-^.*-&dfe#>o£ 7 (Dt'X-rX^^&frffoO . 5 

^f^LfCo *X— fc'^-^^&^o^ 7 kite, Sn — 2 

w t %B i &/H^7t 0 
[0 0 2 8 ] <3M«m>4 2Tn^Sr£#£-r5 y- 
K»l 0 0*WQFP^^yo!) - K71/- A&ffil^ 

S2, 4, 6g/l) , *«K*5J:t/^D»J^fe^^^ 
iS^|l5A/dm 2 , MSOt, 1 0 /z m-ffc 

So 

[ 0 0 2 9 ] fto#l»T«fc«**r»ofc«tt"t?- 

[0 0.3 0] j; — Ad»bB'flr^S'4r- 

S?*rffl9«U 5<C, MS 9 5%T*1 6 8S#H<Z> 

«5Mlfc ft ff«Af*tt. X-»**, t&tt 

[0 0 3 1 ] ^jBSIJSlC/TtilO'CfcS. t'^-^ 



No. 1, 6) ft, ttAr«fflnffia«BfSOB«ffl*ri« 
J£-e-F (Xt«S) , 2-4 ,z g/ c m 2 £A_b<£>£# 
(R»No. 2, 7, 8) tt, ttA/«iStlffiffltt3IS»T- 

5 a g/c m 2 £liO^ (K»No. 3 — 5, 9 — 1 

6) h*. K/vtimtii&it^'rtih umm&k± (or-s 

[0 0 3 2 ] L;ft>U 2 5 0/ig/cm 2 ^)^lifel 
/<? fc, #«5FJ6T«:fcl^ 2 0 0 y g/cm 2 <Z>££te 

[0 0 3 3]ftoT, *X— ^^^«)o#'JR±^«rHl 
£i*r£ t:*^-^^^ 2— 2 0 0 yg/c m 2 rt*£?£ b< , 
S L<li5-100/zg/c m 2 r-&5 0 

[0 0 3 4 ] ^o#f^Ot:^^^^S 
2, 4, 6g/10i^lIo^T|ELtJ&^ ff^M* 

[0 0 3 5 ] 

[1*1] 



No. 


ten) 


2»gP*R8(#) 






8&o#epi 


1 




0 


0 


X 


O Wde> 


2 


2 


2 


3 


A 


O Wee) 


3 


2 


3 


5 


O 


O (KSfi) 


4 


2 


4 


1 0 


O 


o wee) 


5 


2 


8 


4 2 


O 


o wee) 


6 


4 


0- 2 


1 


X 


o wee) 


7 


4 


0. 4 


2 


A 


o wee) 


8 


4 


1 


4 


A 


o wee) 


9 


4 


3 


1 5 


O 


o wee) 


1 0 


4 


5 


3 8 


O 


o wee) 


1 1 


4 


8 


10 2 


O 


o wee) 


1 2 


6 


1 


1 0 


O 


o wee) 


1 3 


6 


3 


3 6 


O 


o wee) 


1 4 


6 


6 


9 7 


o 


o wee) 


1 5 


6 


9 


2 0 0 


o 


a we) 


1 6 


6 


1 0 


2 5 0 


o 


x w&e> 



[0 0 3 6] <H19]2>HM>IUi^i(C, 4 2Tn 40 

f^-^&ssM^ 2 t^-f e#ra*:tf U *X- fc';* 

[0 0 3 7 ] fti:, y-K7 Art><b{@* 0/< ;y>$r — 
^4r«J0llt t^S6 5^, MS 9 5%T-1 6 8P#Pfl<73 

[0 0 3 8 ] *^je*tt*2te*i-a0Tfc£. t'^-v 50 



^ofMffif^0fcJ;(;i. 3/zg/cm 2 0^ (K 
3pfNo. 1, 2) tt, I^A/^fg|ttffiffi«3f3£C0gSfit* 
88S-£T (xr*/T) , 2yg/.cm 2 o^ <K*fN 

o. 3) tt^^snffiffltt^^-ctttt^to^Brje 

OB««S:«tfWJ£L (AT^/7) , 5 * g / c m 2 J£JL 
J:*)** (KRNo. 4-9) (U«W4«^f 

[0 0 3 9 ] L>&>U 24 0yg/cm 2 O^lifei 

fc, ^«3Fft-C«ftl^, 2 0 0 u g/cm 2 0^^tt 
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[0 0 4 0] {tot, *X-^*^*«>o*JR±i£*rfcH 
£-£5tf;*-^;M4 2~200*zg/c m 2 ^»* L< % 
£ 5>K#* L<tt5~100Mg/c m 2 T-^-5 e 

[0 0 4 1 ] fr*5, *ffjt-li, 6ot»fl)^T^M 
1 g/1 CQ^l;LO^Tf5Lfc#, m*£<Dm&<D$>^$ 



^:*-7Vi^<D#ffifiH4#Jfc if tf * -r* ^g^^g^r 3 

[0 0 4 2] 
[1*2] 
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No. 




t'WfflrtiACtfg/ciii 9 ) 




assess 


1 


0 


0 


X 


O (PcStt) 


2 


0. 1 


1. 3 


X 


O (flcBfi) 


3 


0. 2 


2 


A 


O (flcfife) 


4 


0. 5 


5 


O 


o (B*afi> 


5 


0. 8 


1 2 


o 




6 


1 


4 1 


o 


O (BSGfe) 


7 


3 


10 0 


o 


o (fleas) 


8 


6 


2 0 0 


o 




9 


7 


2 4 0 


o 


x (flcJ&fe) 



[0043] <^^'j 3 > mmm i £ , 42m 

U tr^^^*r«ai«rfflS-frfc. fete, XlkMlJrfiHK 

^ y — K7 Ad>bi^^v^^S) flfiiu ta. 

S6 5t, mm 9 5%T*1 6 8ttnaffiiftil6attlfe«:L 

/o/fr-iaa 2 3 5^, 7^ y *x&Rf'(7t*»>&. 
[ 0 0 4 4 ] ^o^^(i*3{c^-rii 9 -e&>£ 0 tr*-^ 

1) 14, tt^tf«ixffia^BfftOB«fl[S:»JE-e:-r (x 



20 tt^«f»ixffiffltt*^^l4*w^t>o^Br«<oBafll[«:« 
f£»£L (At't/T) , 5/i g/cm 2 eiJ:0i:# (IS 

[0 0 4 5] L£>U 2 5 0/ig'/cm 2 cO^^^fei. 
ttJRK&fcfctK (XT**) tte^lto $ 

rc, fl-^^F&T^fr^tf*, 2 0 0 Mg/cm 2 (?)t^li 

[0 0 4 6] ^ot, ;*X— hf^^^«>o#JK±{c:«rfcH 
£ii:<5 t^-7^J4 2 — 2 0 0 ^ g / c m 2 2*#£ b < , 
£ L<i4 5~100ju g/c m 2 T-&5o 

[0 0 4 7] 
[*3] 



JO 



No. 


&®mm <#) 


f X7X0Tfflg(tfg/ciB l ) 






1 


0. 2 


1 


x 


O 


2 


0. 4 


2 


A 




3 


1 


5 


o 




4 


2 


1 0 


o 


0(R6§) 


5 


5 


4 0 


o 




6 


8 


10 0 


o 




7 


1 2 


2 0 0 


o 


A(flcfi) 


8 


1 4 


2 5 0 


o 





[0 0 4 8] |£KE#| 1-3 TM4 4 2 7 o >T V — KOWK 



[0 0 4 9 ] £H±»»Lfc:J:5fc:, m^iSgo^^y- 
K^^X-tf^-^^*A*o#Bl^fi8*c*5^r, -t 



(6) 



X-t^v^Mo^l^Sn-l^) (0. 5 — 6) w 
t %B i (7>©-&{C3*S:Wr**>S„ 

[0 0 5 0] tt*3, «rfflbfct:^^^{C^, lS*t£& 
[0 0 5 1 ] 2- it, ^-fixco^^>b, *X— t*;*-^;*^ 

[0 0 5 2 ] 
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si. 

[0 3] *J8Blc«S y — KO**tttS:*tlfffiH. 
[0 4] ^X-^v^^oB^^tB, 
[05] t'^-^^co^f fct}$r^-f-g| 0 
[06] t^-r^co^f ffi^^-t-U 0 
[flF-§-om*Jl] 
1 

y — K7 — a 



2 • 
3- 

4 ■ 

5 • 
K) 

6 • 

7 • 

8 • 




[04] 



Atomic Percent Blcmut.ii 

f , ,t, , ,t,„„„y,,, ll „y, „„t y„„!r. 




[113] 



t <===> ,^;v v v 
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1 1 m« oj "F i mm 
±M.ttm^*—?=7<< x*- 



F ^ — ^ (##) 5F067 MOO DC12 DC16 



